Expression of endothelin-1 after endothelial denudation of thoracic aortas in experimental hypercholesterolemic rats.
Although endothelin-1 (ET-1) is involved in balloon-induced neointima formation, the role of ET-1 in balloon-induced neointima formation in hypercholesterolemia is unclear. In addition, it remains to be determined whether ET-1 is produced by endothelial cells or vascular smooth muscle cells, or both. We investigated tissue immunoreactive ET-1 levels by immunoblot analysis, localization of ET-1 immunoreactivity by immunohistochemistry, and expression of preproET-1 mRNA by in situ hybridization in balloon-induced neointima formation in experimental hypercholesterolemic rats. Serum total cholesterol levels were significantly higher (p< 0.01) in the 5%cholesterol-diet group (194 +/- 17 mg/dl, n=20) than in the normal-diet group (64 +/- 2 mg/dl, n=20). Before and after endothelial denudation, plasma ET-1 levels and tissue immunoreactive ET-1 levels were significantly higher in cholesterol-diet rats. The expression of preproET-1 mRNA by in situ hybridization was observed in the nuclei of endothelial cells, but not medial smooth muscle cells in normal- or cholesterol diet rats. After endothelial denudation, plasma ET-1 levels and serum total cholesterol levels did not change in either the normal- or the cholesterol-diet rats. Tissue level of ET-1 tended to increase at 3 days after denudation in normal-diet rats (1.0 +/- 0.1 vs 2.6 +/- 0. 2 density ratio, p< 0.05), although endothelial cells had not yet regenerated. The expression of preproET-1 mRNA by in situ hybridization was not observed at 3 days after endothelial denudation in either endothelial or medial smooth muscle cells in normal-diet rats. Four weeks after denudation, regeneration of endothelial cells was almost complete, and an intimal hyperplasia was observed. Tissue ET-1 levels were significantly elevated 4 weeks after endothelial denudation in normal-diet rats (1.0 +/- 0.1 vs 7.6 +/- 0.2 density ratio, p< 0.05). The expression of preproET-1 mRNA by in situ hybridization was observed in the nuclei of regenerated endothelial cells after endothelial denudation, and in smooth muscle cells migrating into the intima, but was not observed in medial smooth muscle cells in normal-diet rats. A similar pattern was observed in cholesterol-diet rats. We concluded that ET-1 was involved in neointima formation and that ET-1 was produced by both endothelial and neointimal smooth muscle cells, but not medial smooth muscle cells after endothelial denudation in experimental hypercholesterolemic rats.